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This invention relates to a water treatment apparatus and is 
particularly concerned to provide a water treatment apparatus that can 
5 readily be sanitised by the passage of steam through it. 

The invention is also particularly concerned with water treatment 
apparatus in which water is purified and is intended for use in a post- 
mix beverage dispenser and, although not intended to be limited thereto, 
the invention will be more specifically described below with reference 
10 to purifying water for post-mix beverages. 

Water treatment apparatus for post-mix beverages is well known. 
For example it is known from US 4 844 796 to provide a water 
treatment apparatus for post-mix beverage dispensers in which the water 
to be treated is passed into a removable disposable cartridge having a 
15 first, reactor section and a second, filter section wherein the water is 
heated in the reactor section firstly by passing through a heat exchanger 
and secondly by means of a heater. The heater is positioned in a central 
aperture defined by an annular portion of the cartridge whereby it does 
not come into direct contact with the water. 
20 A similar heater arrangement is disclosed in US 5 858 248 where 

the heater can be located in the central cavity of a disposable cartridge 
of a water treatment device. Alternative heater arrangements disclosed 
in this application are to position the heater around the outer cylindrical 
surface of the cartridge or to have a gas cylinder heater beneath a central 
25 "chimney'', i.e. the central cavity defined by the annular portion of the 
cartridge. 



In our international patent application No. PCT/GB 00/03329 we 
have described and claimed a water treatment apparatus having an inlet 
for the water to be treated, an outlet for the treated, a heater within the 
housing to come into direct contact with the water and a filter between 
5 the heater and the outlet, and means to fill the housing with water up to a 
maximum level which leaves a headspace between the water and the roof 
of the housing, the entrance to the outlet being below the operating water 
level. 

In most of the previously suggested water treatment apparatus 
1 0 arrangements, it is usual for the purified water to be passed to a reservoir, 
possibly via a cooler, and the purified water is drawn off from the 
reservoir as required, e.g. for mixing with a concentrated to form a post- 
mix drink. The reservoir may conveniently be a flexible container, e.g. a 
collapsible bag. 

15 It will be appreciated that the water treatment apparatus, 

regardless of its specific construction, must from time to time be 
sanitised to ensure that no unwanted contamination, particularly bacterial 
contamination, can harmfully affect the treated water. 

Various means of achieving the desired sanitisation, of varying 

20 degrees of complexity and success, have been proposed. Such examples 
are found in WO A 01/92143. It is an object of the present invention to 
provide an improved means of achieving the desired sanitisation. 

Accordingly, the invention provides a water treatment apparatus 
comprising a treatment housing through which the water is passed, the 

25 housing being connected to a reservoir for the treated water from the 
housing, the reservoir containing a heater to heat the treated water to 
generate steam, controls to start and stop flow of water to be treated 
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through the housing and to switch on the reservoir heater and to stop the 
flow of water when sanitisation is required, whereby steam may be 
passed through the apparatus in the reverse direction to the water, the 
housing having a relief valve for escape of the steam from the reservoir. 
5 Clearly the construction of and material from which the reservoir 

is made must be sufficiently strong to withstand the steam pressure and 
temperature when the reservoir heater is used. For example, a rigid 
metal or plastic reservoir should be able to withstand a pressure of at 
least one bar and a temperature up to about 120°C. 
10 The treatment housing may conveniently be in the form of a 

disposable cartridge although this is not essential. The treatment for the 
water passing through the housing will usually comprise a heater, which 
may be in direct or in indirect contact with the water and a filter between 
the heater and the outlet from the housing. It may additionally comprise 
15 one or more perforated screens or meshes between the heater and the 
filter. 

The outlet from the treatment housing, which leads to the 
reservoir, may conveniently be through the closed upper end of the 
housing e.g. of the cartridge or other cylindrical housing construction. 

20 The housing preferably has one or more probes or other means to 

detect the water level therein whereby the water may be filled up to a 
maximum level to leave a headspace in the filled housing. The outlet 
from the housing preferably extends beneath the level of the water so 
that hot water leaving the housing does not go through the headspace. 

25 Steam and volatiles collect in the headspace during normal operation of 
the apparatus and these may be allowed to escape through a pressure 
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relief valve, which may be the same pressure relief valve used to vent 
the steam during the sanitisation mode. 

The untreated water, which may be mains water, may first pass 
through a heat exchanger to warm it before it passes into the housing. 
5 . Treated heated water leaving the housing may be passed in the opposite 
direction through the heat exchanger to act as the heat exchange medium 
to warm the incoming mains water. The treated water is, thereby, 
conveniently cooled before being passed to the reservoir. 

In another preferred embodiment the heat exchanger and the 
10 water treatment housing may be contained in a single unit, preferably 
with the heat exchanger directly beneath the water treatment housing. 
This may be a unitary structure or two separate units, water treatment 
housing and heat exchanger, which may be completely or partially 
disposable. For example, the water treatment housing may be a 
1 5 disposable cartridge and the heat exchanger non-disposable. 

This single unit arrangement has the advantage that pipework 
between the heat exchanger and the water treatment housing can be 
considerably reduced, if not eliminated. The heated water from the heat 
exchanger may pass directly into the water treatment housing and the 
20 treated water from the housing can pass directly back to the coils of the 
heat exchanger in order to heat the incoming water. This arrangement 
reduces the regions where precipitation deposits may build up and 
hannfully affect water flow. Also, with the heat exchanger directly 
below the water treatment housing, the inlet to the water treatment 
25 housing can readily enter at its cooler, lower end. 

The inlet for the water to be treated may conveniently enter 
through the floor of the treatment housing but this is not essential. For 
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example, in some embodiments the water to be treated may enter the 
housing through a pipe entering the housing through or near the roof, 
which pipe extends downwardly inside the housing towards its base. On 
leaving the pipe, the water, once the housing is filled to the lower end of 
5 the pipe, will then travel upwardly. 

It will be appreciated that, where a heat exchanger is used as 
described above, the steam generated in the reservoir in the sanitisation 
mode will pass through the heat exchanger before reaching the housing 
and hence will also sanitise the heat exchanger. 
I o The heater in the treatment housing will have a wattage capacity 

determined by the volume of water to be treated and the throughput of 
the treatment housing. For example, a heater of from 1000 to 2000 
watts can usefully be employed for a throughput of 12 to 18 litres per 
hour, i.e. the input of water into the treatment housing. 
15 The heater in the reservoir, which may be, e.g. an immersion 

heater, will similarly require a wattage dependent on the capacity of the 
reservoir, e.g. for a capacity of from 20 to 50 litres, a wattage of from 
1 500 to 2500 would be suitable. 

The reservoir with the heater may be a small secondary tank 
20 primarily for sanitisation purposes and a separate larger reservoir 
downstream of the secondary tank may be employed, if desired. 

The control to start and stop flow of untreated water into the 
treatment housing may be a simple on/off valve, e.g. on the mains 
supply pipeline. The control to switch on the heater in the reservoir may 
25 be co-ordinated so as to be timed to operate shortly after the flow of 
untreated water is stopped or, alternatively, the flow of water may be 
stopped at the same time or shortly after the reservoir heater is switched 
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on. The outlet from the reservoir should be closed when the reservoir 
heater is in use, except as described below where it is desired to sanitise 
any equipment downstream of the reservoir. The control means 
preferably ensures that steam cannot be generated in the reservoir to 
5 reach a pressure at which it is forced to travel through the apparatus in 
the opposite direction to normal water travel until the water flow has 
been switched off. Water, condensed steam and steam may all be forced 
through the pressure relief valve in the treatment housing during the 
sanitisation process. 
10 The pressure relief valve may operate, for example, at about 0.7 

bar. It may be, for example, a spring-loaded or a dead weight valve of 
the types well known in the art. The pressure relief valve may lead to a 
condenser tube so that steam and unwanted volatiles can be cooled 
before being allowed to drain away. 
15 Embodiments of the invention will now be described with 

reference to the accompanying drawing (Figure 1) which is a schematic 
arrangement of one form of apparatus according to the invention. 

The water treatment apparatus of Figure 1 has a treatment housing 
10, a heat exchanger 11 and a reservoir 12 for the treated water. An 
20 inlet solenoid 13 A controls supply of untreated, usually mains, water 
into the heat exchanger 11. (The direction of water flow through the 
apparatus during normal treatment procedure is shown by the arrows.) 
When the inlet solenoid is operated to allow water inflow, the untreated 
water then passes via the mains water stop valve 13, valve 13A and a 
25 pressure regulator 13B into an inlet tube 14 which extends through the 
top of roof of heat exchanger 11 and extends down inside the heat 
exchanger to a position a little above its base 15. Water exits from the 
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lower end 14A of tube 14 and, when the heat exchanger is filled with 
water, it exits from tube 15 in its roof. Heat exchanger 1 1 also contains 
a return coil 28 to receive treated water from housing 10 and this is 
described in more detail below. 
5 Inside water treatment housing 10 is a high density electric 

heating element 16 of, say, 1500 watts capacity in the lower half of the 
housing. Element 16 is connected to conventional electrical circuiting 
(not shown) whereby the heater can be switched on and off as required. 
Untreated water entering housing 10 from tube 15 passes down a 
10 larger internal diameter tube 17 which extends to the lower half of the 
housing. Incoming water fills housing 10 to a maximum level 18 
controlled by one or more probes (not shown). The water, therefore, 
surrounds heater 1 6 and can be heated thereby. 

Surrounding tube 17 and spaced above heater 16 is a filter 19. 
15 Heated water is forced upwardly through the filter by the pressure of 
incoming water up to level 18. The heated water leaves housing 10 via 
a tube 20 through its upper end. Tube 20 extends below water level 18 
and receives the heated water from a "quiet zone" defined by a tray 21 
beneath the water level 18. Delivery pressure of the treated water into 
20 tube 29 is governed by the boiling taking place in the headspace 22 
above water level 18 and is controlled by pressure relief valve 23 which 
allows hot water and/or steam with unwanted volatiles from the treated 
water to escape into relief tube 24 and cooling coil 25 when the internal 
pressure in the housing exceeds a predetermined value, e.g. 0.7 bar. 
25 From tube 25 the condensate passes to a drain. 

The hot treated water passes through tube 20 via a cooling tube 26 
and fan 27 into heat exchanger 11. Tube 20 communicates into coil 28 



WO 03/095367 



8 



PCT/GB02/02097 



near base 15 of the heat exchanger and the treated water passes up the 
coil 28 to exit through tube 29 through the heat exchanger roof. The 
treated water, therefore, exchanges heat with the cooler incoming 
untreated water inside the heat exchanger. Tube 29 leads via an outlet 
5 solenoid valve 30 into reservoir 12. 

The water is shown having reached a level 31 in reservoir 12, 
which contains a heater 32 near its base. An outlet tube 33 extends 
below the water level and is the dispense means of treated water from 
the reservoir. 

10 The roof of the reservoir 12 contains apressure relief valve 34 set, 

for example, at about 1 bar, for safety purposes and an air vent 35 
containing a filter 36. This venting arrangement allows smooth filling 
of the reservoir while preventing unwanted contamination from 
entering. 

15 When it is desired to sanitise the apparatus, flow of water into the 

apparatus is switched off by closing inlet solenoid 13A. Reservoir 
heater 32 is switched on with outlet 33 closed, thereby generating steam 
in the headspace above water level 31. The pre-cool fan 27 is switched 
off. Outlet solenoid 30 is maintained open. Steam generated in the 
20 reservoir passes in the reverse direction to the normal water flow 
direction through tube 29, coil 28 of the heat exchanger 11, cooling tube 
26 and tube 20 into the treatment housing 10. When sufficient pressure 
is generated in the heat exchanger, steam and/or condensed water is 
vented through relief valve 23, line 24 and condenser 25 to drain away. 
25 The arrangement may be automatically controlled by a thermistor 

(not shown) in the housing 10 which can switch off the reservoir heater 
when a predetermined temperature is reached. 



PCT/GB02/02097 

WO 03/095367 

9 

Normal water treatment may then be resumed. 

If desired steam and hot water may also be sent downstream by 
opening outlet 33 of the reservoir during the sanitisation process to 
5 sanitise the downstream equipment, e.g. the post-mix apparatus 

The apparatus of the invention has significant advantages in that: 
it does not require chemicals for sanitisation; 
it can readily be adapted for existing apparatus; and 
10 it can be partly or fully automated, as desired. 

The invention also includes a method of sanitising water treatment 
apparatus of the type having a treatment housing for water to be treated 
and a reservoir for treated water, the method including the steps of 
15 stopping water flow through the apparatus, heating treated water in the 
■ reservoir to generate steam, and passing the steam through the apparatus 
in the reverse direction to the water flow. 



20 



Preferably, the method further includes the step of passing the steam in 
the direction of water flow from the reservoir to sanitise apparatus 
downstream of the reservoir. 



